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PATENT 
2185-0557P 

IN THE U.S. PATENT AND TRADEMARK OFFICE 
Applicant: FUJITA, Mahito et al. Conf . : 

Int'l. Appl. No.: PCT/JP00/08195 
Appl . No . : NEW Group : 

Filed: July 20, 2000 Examiner: 

For: EASY-RELEASE LAMINATE, AND RESIN 

COMPOSITION FOR USE THEREIN 

PRELIMINARY AMENDMENT 

BOX PATENT APPLICATION 

Assistant Commissioner for Patents julv ?n ?nm 

Washington, DC 20231 Y ' ZQ01 

Sir: 

The following Preliminary Amendments and Remarks are 
respectfully submitted in connection with the above-identified 
application. 



AMENDMENTS 

IN THE SPECIFICATION: 

Please amend the specification as follows: 

Before line 1, insert —This application is the national 
phase under 35 u.S.C. § 371 of PCT International Application No. 
PCT/JP00/08195 which has an International filing date of 
November 22, 2000, which designated the United States of America 
and was not published in English. — 

Please replace the paragraph on page 7, lines 1-9, with the 
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following rewritten paragraph: 

— Examples of resins containing such a foaming agent for use 
as the adhesive (B) include room temperature curing resins such 
as vinyl acetate emulsion, urea, cyanoacrylate, and urethane; 
thermosetting resins such as phenol and epoxy; photosetting 
resins such as urethane-acrylate and epoxy-acrylate; and hot melt 
resins such as ethylene-vinyl ester colpolymers. Among them, 
crosslinkable polymers such as thermosetting resins and/or 
photosetting resins are preferable. Especially, photosetting 
resins are suitable. 

Please replace the paragraph and tables starting on page 40, 
line 23 and continuing to page 41, line 13 , with the 

following: 

— Laminates were manufactured according to Example 7 using 
the substrates and adhesives of the types shown in Table 2. The 
results of measurement of Example 8 and Comparative Examples 10 
to 14 as well as of Example 7 as to their adhesive powers prior 
to heating, tensile strength of substrate after heating 

(hereinafter referred to as "tensile strength") and the presence 
or absence of adhesive adhering to each substrate after heating 

(hereinafter referred to as >x the presence or absence of adhering 
adhesive) are shown in Table 2. 
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Table 2 





Example 


Coittparative example 


7 


5 




X J. 


X 6 


i J 


Substrata 1 


A-l 


A-2 




A-2 


A-2 


A-2 


Adhesive type 


B-5 


B-6 


C-2 


C-5 


c-a 


B-3 


Substrate 2 


A-l 


A- 2 


A-l 


A-2 


A~2 


A-2 


Adhesive power prior to heating 
(N/mm 2 ) 


1.2 


2.3 


2. a 


2.8 


3.3 


1.4 


Heating condition 1} 


(a) 


(b) 


(a) 


(b) 


(b) 


<b> 


=— '"■ — ■ 9 "* 

Tensile strenght (N/mm ) 


0 


0 


4.8 


2.1 


2.6 


1.4 


Presence or absence of adhering 
adhesive 2) 


O 


O 


X 


X 


X 


X 



1) (a): allowed to stand in an oven heated to 160'C for five 

minutes . 

(b) : allowed to stand in an oven heated to 150 °C for five 
minutes . 

2) The case where any adhesive did not adhere to a substrate 
after the measurement of tensile strength is represented by 0, 
while the case where an adhesive adhered to a substrate is 
represented by X. 
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IN THE CLAIMS : 

Please amend the claims as follows: 

6. (Amended) The laminate according to claim 1, wherein the 
adhesive (B) that becomes capable of release when receiving 
energy and the adhesive (C) that does not become capable of 
release even when receiving energy are (B-l) : a crosslinkable 
polymer containing a foaming agent, and (C-l) : a crosslinkable 
polymer, respectively. 

8. (Amended) The laminate according to claim 4, wherein the 
foaming agent is at least one selected from a thermal 
expansible hollow body, an inorganic foaming agent , and an 
organic foaming agent. 

9. (Amended) The laminate according to claim 1, further 
comprising (B' ) : an adhesive that becomes capable of release 
when receiving energy, (B' ) being same as or different from 
the adhesive (B) , and (A'): a substrate same as or different 
from the substrate (A) , which are sequentially laminated on an 
adhesive layer surface of the adhesive (C) . 

16. (Amended) An article comprising a laminate according to 
claim 1. 
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17. (Amended) a substrate recycling method comprising 
allowing a laminate according to claim 1 to receive energy, 
releasing a substrate, and then recycling the same. 
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REMARKS 



The specification has been amended to provide a cross- 
reference to the previously filed International Application and 
to correct typographical errors at pages 7, 40 and 41. The claims 
have also been amended to delete improper multiple dependencies 



amendments is earnestly solicited. An early and favorable first 
action on the merits is earnestly solicited. 

Attached hereto is a marked-up version of the changes made to 
the application by this Preliminary Amendment. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-244 8 for any additional 
fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 
particularly, extension of time fees. 



and to correct typographical errors. 



Entry of the above 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 




Jqhn^W. Bailey, #32,881 j 



JWB/rem 
2185-0557P 




22040-0747 



(703) 205-8000 



(Rev. 02/12/01) 
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VffRfiTON WTTH MAKKTNflS TO SHOW CHANGES MAftF, 

The specification has been amended to provide cross- 
referencing to the International Application. 

The paragraph on page 7, lines 1-9, has been replaced with 
the following rewritten paragraph: 

Examples of resins containing such a foaming agent for use 
as the adhesive (B) include room temperature curing resins such 
as vinyl acetate emulsion, urea, cyanoacrylate, and urethane; 
thermosetting resins such as phenol and epoxy; photosetting 
resins such as urethane-acrylate and epoxy-acrylate; and hot melt 
resins such as ethylene-vinyl ester colpolymers. Among them, 
crosslinkable polymers such as thermosetting resins and/or 
[photsetting] photosetting resins are preferable. Especially, 
photosetting resins are suitable. — 

The paragraphs and Table occuring at page 40, line 23 to 
page 41, line 13, have been replaced with the following: 

— Laminates were manufactured according to Example 7 using 
the substrates and adhesives of the types shown in Table 2. The 
results of measurement of Example 8 and Comparative Examples 10 
to 14 as well as of Example 7 as to their adhesive powers prior 
to heating, [peel] tensile strength of substrate after heating 
(hereinafter referred to as " [peelj tensil strength") and the 
presence or absence of adhesive adhering to each substrate after 
heating (hereinafter referred to as "the presence or absence of 
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adhesive) are shown in Table 2. 



Table 2 





Example 


Comparative example 


7 


6 


10 


11 


12 


13 


Substrate 1 


A-l 


A-2 


A-l 


A-2 


A-2 


A-2 


Adhesive type 


B-5 


B-6 


C-2 


C-5 


c-e 


B-3 


Substrate 2 


A-l 


A-2 


A-l 


A-2 


A-2 


A-2 


Adhesive power prior to heating 


1.2 


2.3 


2.3 


2.8 


3.3 


1.4 


Heating condition 1} 


U) 


(b) 


(a) 


(b) 


(b) 


(b) 


rPee.11 Tensil£ strenght fN/™ 2 } 


0 


0 


4.8 


2.1 


2.6 


1,4 


Presence of absence of adhering 
adhesive Z) Tensil Strength 


O 


o 


X 


X 


X 


X 



1) (a): allowed to stand in an oven heated to 160°C for five 
minutes . 

(b): allowed to stand in an oven heated to 150°C for five 
minutes . 

2) The case where any adhesive did not adhere to a substrate 
after the measurement of [peeling] tensile strength is 
represented by 0, while the case where an adhesive adhered to a 
substrate is represented by X. 
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IN THE CLAIMS : 

The claims have been amended as follows: 

6. (Amended) The laminate according to claim 1 [or 4], 
wherein the adhesive (B) that becomes capable of release when 
receiving energy and the adhesive (C) that does not become 
capable of release even when receiving energy are (B-l) : a 
crosslinkable polymer containing a foaming agent, and (C-l) : a 
crosslinkable polymer , respectively. 

8. (Amended) The laminate according to [any one of claims 4 
to 7] claim 4 , wherein the foaming agent is at least one 
selected from a thermal expansible hollow body, an inorganic 
foaming agent, and an organic foaming agent. 

9. (Amended) The laminate according to [any one of claims 1 
to 8] claim 1 , further comprising (B f ) : an adhesive that 
becomes capable of release when receiving energy, (B f ) being 
same as or different from the adhesive (B) , and (A' ) : a 
substrate same as or different from the substrate (A) , which 
are sequentially laminated on an adhesive layer surface of the 
adhesive (C) . 

16. (Amended) An article comprising a laminate according to 
[any one of claims 1 to 11] claim 1 [and 15] . 
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17. (Amended) a substrate recycling method comprising 
allowing a laminate according to [any one of claims 1 to 11] 
claim 1 [and 15] to receive energy, releasing a substrate, and 
then recycling the same. 
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DESCRIPTION 

EASY-RELEASE LAMINATE, AND RESIN COMPOSITION FOR USE 
THEREIN 

5 

Technical Field 

The present invention relates to a laminate comprising 
a substrate and an adhesive. Specifically, the invention 
relates to a laminate having a superior easy release property 
10 characterized that it exhibits high adhesion in use, while 
the substrate thereof is easily released from the laminate 
with the adhesive layer scarcely adhering to the substrate 
when the laminate is received energy for recycling the 
substrate - 

15 The present invention further relates to a specific resin 

composition for use as an active ingredient of the adhesive 
forming the laminate* 

Background Art 

20 Laminates formed by laminating a substrate and an 

adhesive are used in a great number of articles such as vehicle 
parts, household electrical appliances, electronic products, 
office supplies and life commodities. Recently, there is a 
demand f or methods of recovering substrates from such laminates 

25 for recycling (reuse) of the substrates. Heretofore, there 
have been proposed laminates that permit tixexr substrates to 
be easily released for the recycling thereof by allowing the 
laminates to receive thermal energy or electromagnetic energy 



thereby to lower the adhesive powers of their adhesive layers 
when the substrates are to be recycled (refer to Japanese Patent 
Laid-Open Nos. HEI 5-43851, HE I 6-33025 and HE I 10-119169), 
Japanese Patent Laid-open No. HEI 5-269906, for instance, 
discloses a laminate comprising substrate/ crosslinkable 
polymer /crosslinkable polymer containing a foaming agent 
(adhesive containing the foaming agent and a ure thane 
resin) /crosslinlcable polymer/substrate, as well as a laminate 
comprising substrate/crosslinkable polymer containing a 
foaming agent (adhesive containing the foaming agent and a 
urethane resin) /substrate, and reports that the substrate of 
such a laminate can be released and recovered by irradiating 
the laminate with energy. 

When the inventors of the present invention Irradiated 
these laminates with energy, it was proved that the substrates 
thereof were released but the adhesive layers adhered to the 
substrates thus released and, hence, it was difficult to reuse 
the substrates as released. 

Under such circumstances, the inventors of the present 
invention have made intensive study of laminates comprising 
a substrate and an adhesive in pursuit of a laminate such that 
an adhesive thereof has strong adhesion to a substrate thereof 
when the laminate is in use while no longer adhering to the 
substrate when the substrate is to be recycled. As a result, 
they have found, that, by sequentially laminating an adhesive 
that becomes capable of release when receiving energy and 
another adhesive that does not become capable of release even 
When receiving energy, the adhesive has strong adhesion to 



the substrate when the laminate is in use while, when the 
substrate is to be recycled, the substrate can be easily 
released from the laminate with the adhesive scarcely adhering 
to the substrate or with the adhesive, if adhering to the 
substrate, becoming capable of easy release from the substrate 
by irradiating the laminate with energy, Thus, the present 
invention has been completed . 

The inventors of the present invention have also found 
that a resin composition comprising a specific crosslinkable 
polymer ana a foaming agent is an adhesive tliat has a high 
adhesive property when used in a laminate while exhibiting 
a superior easy release property when the l amin ate has been 
heated. Thus, the present invention has been completed. 

Disclosure of Invention 

Accordingly , the present invention provides 3 a laminate 
made by sequentially laminating 

(A) : a substrate; 

(B) : an adhesive that becomes capable of release when 
receiving energy? and 

(C) : an adhesive that does not become capable of release 
even when receiving energy; 

and an article comprising the laminate* 

The present invention further provides: a resin 
composition comprising an epoxy resin and/or a modified 
silicone resin, and a foaming agent ; and an adhesive comprising 
the resin composition as an active ingredient, 

The present invention will be described in detail. 



Energy used in the present Invention is the energy 
received by the laminate when the substrate is recycled from 
the laminate . Specific examples of the energy include optical 
energy such as ultraviolet radiation, visible light, infrared 
5 radiation, and laser light i electromagnetic energy such as 
microwave, ultrasonic wave, shock wave, radio wave, and 
magnetic field; thermal energy such as for heating or cooling; 
and atomic energy such as a-ray ; p-ray, y-ray. X-ray , andneutron 
P beam. Among them, optical energy and thermal energy are 
gp.0 preferable- Especially, ultraviolet radiation and heating 
k n are suitable. 

,n Examples of substrates for use as the substrate (A) in 

the present invention include metals such as iron, steel, gold, 
; :f silver, copper, and aluminum; Inorganic substances such as 
jS ,"15 glass, gypsum, earthenware, porcelain and ceramics ; plastics 
O or synthetic fibers such as made of polyolef in, polycarbonate, 
polystyrene, polyester, polyether, polyimide, polyamide, 
epoxy, polyurethane, ABS, and rubber; natural fibers such as 
cotton, hemp, and silk; chemical fibers such as viscose rayon 
20 and cellulose acetate; wood, paper, and hide* Among them, 
metals and plastics are preferable. 

It is possible to use composite materials such as 
fiber-reinforced composite materials and plastics containing 
inorganic filler as the substrate (A)* 
25 As the need arises, the substrate (A) may be 

surf ace- treated at the side contacting (B) by coating a 
releasing agent, plating or the like; surface modification 
using plasma, laser or the like; surface oxidation; etching; 
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or the like process. 

The adhesive (B) that becomes capable of release when 
receiving energy , used in the present invention, ±s an adhesive 
that strongly adheres to the substrate when the laminate of 
5 the present invention is in use while becoming capable of easy 
release from the substrate by allowing the laminate of the 
present invention to receive energy. Specific examples of 
the such adhesives include a resin such that the adLhesive power 
is lowered when receiving energy through heating or ultraviolet 
10 irradiation, and a resin containing a foaming agent that foams 
^! when receiving energy. 

Specific examples of the resins such that the adhesive 
=; power is lowered when receiving energy include: a resin used 

vjj as a low-melting-point hot melt adhesive sueh as an 

n 15 ethylene -vinyl acetate copolymer, and a thermoplastic 
H adhesive allowing its solid plasticizer, such as wax, to bleed 

to the interface when heated to a predetermined temperature, 
as resins of which the adhesive powers are lowered by heating; 
and "SK DINE SW-2" produced by SOKEN KAGAKH CO. w as resins 
20 of which the adhesive powers are lowered by ultraviolet 
irradiation , 

The foaming agent that foams when receiving energy, used 
in the latter, is, for example, a foaming agent that expands 
in volume when heated* Specific examples of such foaming 
25 agents include inorganic foaming agents * organic foaming 
agents, and thermal expansible hollow bodies. Examples of 
such inorganic foaming agents include carbonate compounds such 
as sodium bicarbonate, ammonium carbonate, ammonium 
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bicarbonate, and. ammonium nitrite j phosphate compounds such 
as amide polyphosphate, ammonium polyphosphate , and melamine 
phosphate; carbonisable materials such as starch, cellulose, 
sugars, and dipentaerythritol; light metals such as magnesium 
5 powder and aluminum powder; hydrides such as sodium boron 
hydride and sodium hydride; and abides such as sodium azide. 
Examples of such organic foaming agents include azo compounds 
such as azodicarbonamide and azobisisobutyronitrile; nitroso 
I! compounds such as dinitrosopentamethylenetetramine and 
flkO N,N # -din±troso-N,N f -dimethylterephthalamlde; hydrazide 
Q compounds such as p-toluenesulf onylhydrazide, 
P *P ' -oxybis (benzenesulf onylhydrazide) , and 
hydrazonecarbonamide; p-toluenesulfonyl azide, 
acetone-p-sulf onylhydrazone, melamine, urea, and 
y^l5 dicyandiamlde * 

Examples of such thermal expansible hollowbodies include 
spherical bodies having a particle diameter of 1 to 50 i each 
comprising a shell portion formed from polyvinylidene chloride , 
copolymer of polyvinylidene chloride and acrylonitrile, 
20 polyacrylonitrile , copolymer of acrylonitrile and methyl 
acrylate, or the like, and a low-boiling-point hydrocarbon, 
such as ethane, propane, butane, pentane, hexane or heptane, 
contained inside the shell portion, for example, "MICROSPHERE* 
produced by Matsumoto Yushi-Seiyalcu Co., Ltd. 
25 Among the aforementioned foaming agents, thermal 

expansible hollow bodies are suitable. 

The foregoing foaming agents may be used either alone 
or in combination of two or more. 
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Examples of resins containing sucb. a. foaming agent for 
use as the adhesive (B) include room temperature curing resins 
such as vinyl acetate emulsion, urea, cyaxioacrylate, and 
urethane; thermosetting resins such as phenol and epoxy; 
5 photosetting resins such as urethane -acrylate and 

epoxy-acrylate; and hot melt resins such as ethylene- vinyl 
ester copolymers, Among them, crosslixtkable polymers such 
as thermosetting resins and/ or photsetting resins are.. 
CI preferable* Especially, photosetting resins are suitable- 

ij| 10 Use of a pressure- sensitive adhesive having tack as the 

yjl resin containing a foaming agent is not preferable because 

, f 5 the adhesive becomes tacky at its surface during manufacture 

of the laminate and hence is difficult to handle. 
''% As required, the adhesive (B) that becomes capable of 

^ 15 release when receiving energy according to the present 
□ invention may contain solvents such as an organic solvent and 

water; a thermoplastic resin having gas barrier properties 
such as polyvinyl alcohol, polyamide or polyester; a filler, 
antioxidant, polymerization inhibitor, adhesion imparting 
20 agent; a surface regulator such as a surface active agent; 
an ultraviolet absorber, antioxidant, antistatic agent, and 
the like. 

The adhesive (C) that does not become capable of release 
even when receiving energy according to the present invention 
25 may £>e any adhesive of which the adhesive power is not lowered 
even when an article comprising the laminate of the present 
invention is allowed to receive energy for disposal of the 
article. Specific examples of such adhesives include room 
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temperature curing resins such as vinyl acetate emulsion, urea, 
cyanoacrylate, and. ur ethane; thermosetting resins such as 
. phenol and epoxy; photosetting resins such as 
urethane-acrylate andepoxy-acrylate; and hot melt resins such 
5 as ethylene -vinyl ester copolymers. Preferable among them 
are hot melt resins, room temperature curing resins, and 
cross linkable polymers such as thermosetting resins and 
photosetting resins, Especially , thermosetting resins- and 
photosetting resins are suitable, 
;::J10 The adhesive (C) is preferably permeable to energy that 

;*w is received by the laminate when an article comprising the 
'Si laminate is to be disposed of. 

Use of a foamed urethane resin or a foamed urea resin 
as the adhesive (C) is not preferable because the presence 
v *l 15 of foam causes the adhesive power thereof to lower. Use of 
r? a pressure-sensitive adhesive having tack as an adhesive that 

does not become capable of release even when receiving energy 
such as the adhesive (C) is not preferable either, because 
the adhesive becomes tacky at its surface during manufacture 
20 of the laminate and hence is difficult to handle* 

In the case where an adhesive containing a foaming agent 
is used as the adhesive (B), the same resin as used in the 
adhesive (B) may be used as the adhesive (C), 

As required , the adhesive (C) used in the present 
25 invention may contain solvents such as an organic solvent and 
water; a thermoplastic resin having gas barrier properties 
such as polyvinyl alcohol, polyamide or polyester; a filler, 
antioxidant, polymerisation inhibitor, adhesion imparting 
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agent; a surface regulator such as a surface active agent; 
an ultraviolet absorber, antioxidant, antistatic agent, and 
. the like > 

As described above, the present invention is directed 
5 to a laminate made by sequentially laminating (A) ; a substrate , 
(B) : an adhesive that becomes capable of release when receiving 
energy, and (C); an adhesive that does not become capable of 
release even when receiving energy. A laminate further 
;5 comprising (B')s an adhesive that becomes capable of release 
% 10 when receiving energy, (B') being same as or different from 
f; the adhesive (B), and (A']t a substrate sajne as or different 

from the substrate (A), which are sequentially laminated on 
an adhesive layer surface of the adhesive (C) of the above 
jj mentioned laminate, is preferable because "both of the 

If 15 substrates (A) and (A*) can be recycled. 

{2 It is possible that an adhesive that becomes capable 

of release when receiving energy, an adhesive that does not 
become capable of release even when receiving energy, and the 
like are sequentially laminated on a surface of the substrate 
20 (A f } on which any adhesive layer is not laminated in the laminate 
comprising (A), (B), (C), {B ' ) and (A*). 

In this case also, the adhesive {C} is preferably 
permeable to energy that is received by iihe laminate when an 
article comprising the laminate is to be disposed of. The 
25 term "permeable* as used herein means a property of allowing 
propagation of energy received by the laminate from one 
direction to such a degree as to cause release of the substrate 
on the energy-receiving side as well as release of the substrate 
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on the opposite side. In other words, when the laminate 
comprising sequentially laminated (A) , (B), (C), (B')and{A') 
is allowed to receive energy from the side of (A) on which 
any adhesive is not laminated, the energy that can pass through 
5 (C) causes the adhesive power of (B) as well as that of {B ' ) 
to lower thereby allowing both of the substrates (A) and (A* ) 
to be released. For this reason, the adhesive (C) that does 
not become capable of release even when receiving energy is 
^ : preferably permeable to energy that is received by the laminate 
CllO of the present invention. 

Preferable among laminates according to the present 
invention is one in which (B-l); a crosslinkable polymer 
containing a foaming agent and (C-l) : a crosslinkable polymer 
■3 are used as (B) : the adhesive that becomes capable of release 
;j;i5 when receiving energy, and (CJt the adhesive that does not 
: f become capable of release even when receiving energy, 

respectively. That is, such a preferable laminate is made 
by sequentially laminating : 
(A) : a substrate; 
20 (B-l): a crosslinkable polymer containing a foaming 

agents and 

(C-l) i a crosslinkable polymer, which are sequentially 
laminated. 

The crosslinkable polymers used in (B-l) and (C-l) are 
25 each a polymer that assumes a state capable of its application 
such as a liquid, solution, or melt before bonding while 
becoming a three-dimensional polymer through intramolecular 
crosslinking after bonding. Examples of such crosslinkable 



polymers include photosetting resins and thermosetting 
resins . 

Usually, the photosetting resin is a resin comprising 
an oligomer and/or monomer having a photosetting property, 
5 and a photopolymerization initiator. Examples of such an 
oligomer and/or monomer having a photosetting property include 
an oligomer and/or monomer having at least one carbon -carbon 
unsaturated bond capable of radical photopolymerization; a 
%i combination of an oligomer having double -bonds at the terminal 

10 of a molecule thereof capable of Michael addition 
Si photopolymeri2ation and a polythiol; and an alicyclic epoxy 
U compound capable of cation photopolymerization- Among others , 

r! use of an oligomer and/or monomer having at least one 

r LJ carbon-carbon unsaturated bond is preferable. 

^ 15 Usually used as the oligomer having a carbon- carbon 

H unsaturated bond is an oligomer having at least one unsaturated 

group selected from an acryloyl group , a methacryloyl group, 
and a vinyl group, or a like oligomer. Specific examples of 
such oligomers include urethane acrylates such as urethane 
20 aorylate and urethane methacrylate; epoxy acrylates such as 
epoxy acrylate and epoxy methacrylate j polyester acrylates 
such as polyester acrylate and polyester methacrylate? 
melamine acrylates such as melamine acrylate and melamine 
methacrylate; acrylic resin acrylates, unsaturatedpolyesters , 
25 and polyenes . 

Such a urethane acrylate may be, for example, one obtained 
by allowing an organic polyisocyanate , a polyol and a hydroxy 
acrylate compound to react with each other, or one obtained 
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"by allowing an organic polyisocyanate and a hydroxy acrylate 
compound to react with each other - 

Examples of such epoxy acrylates include one obtained 
by allowing acrylic acid and/or methacrylic acid or the like 
5 with an epoxy resin such as bisphenol A epoxy resin or 
novolak-type epoxy resin. 

Examples of such polyester acrylates include one obtained 
by allowing acrylic acid and/ or methacrylic acid or the like 
;J: to react with a polyester polyol synthesized from a polyvalent 
u !p.O alcohol and a polyvalent carboxylic acid, 

Examples of such melamine acrylates include one obtained 
^ by causing a dealcoholating reaction between a melamine resin 
Q obtained by condensation polymerization of melamine, urea, 
benzoguauamine or the like with formalin and (5 -hydroxys thy 1 
ci 15 acrylate or the like. 

Examples of such acrylic resin acrylates include one 
obtained by allowing acrylic acid or methacrylic acid or the 
like to react with a functional group, such as carboxylic acid 
group, hydroxyl group, or glycidyl group, contained in an 
20 acrylic resin. 

Examples of such unsaturated polyesters include one 

obtained by allowing a polyol to react with an a, ^-unsaturated 
dicarboxylic acid such as fumaric acid or maleic anhydride - 

Examples of such polyenes include one obtained by 
25 allowing an organic polyisocyanate to react with allyl alcohol 
and/ or vinyl alcohol or the like. 

As the monomer having a carbon-carbon unsaturated bond, 
on the other hand, there is usually used at least one monomer 
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containing an unsaturated group selected from monofxmctional 
acrylic monomers, polyf unctional acrylic monomers f vinyl 
.group containing monomers and like monomers. 

Usually used as the monof unctional acrylic monomer is 
5 a compound containing one acrylate or methaci^ylate group in 
a molecule thereof, or the like. Specific examples of such 
monof unctional acrylic monomers include monomers of the type 
having a cyclic structure such as isobornyl acrylate M isobornyl 
:}\ methacrylate, dicyclopentenyl acrylate, dicyclopentenyl 
;:;10 methacrylate, tetrahydrof urf uryl acrylate, 

tetrahydrof urf uryl methacrylate, phenyl acrylate, phenyl 
methacrylate, benzyl acrylate, and benzyl methacrylate; and 
j monomers having a hydroxy 1 group such as 2 -hydroxy ethyl 

] M acrylate, 2 -hydroxy ethyl methacrylate, 3-hydrosypropyl 
=||3.5 acrylate, 3-hydroxypropyl methacrylate, 4-hydroxybutyl 
Q acrylate, 4-hydroxybutyl methacrylate, 
2-hydroxy-3-phenoxypropyl acrylate, and 
2-hydroxy-3~phenoxypropyl methacrylate . 

Also usable are monof unctional acrylic monomers obtained 
20 by previously modifying source alcohols or phenols used for 
the monomers having cyclic structures with aUcylene oxides., 
and like monomers. Particularly, a modified monomer with an 
alkylene oxide having 2 or 3 carbon atoms is preferable* 
Examples of such modified monomers include 
25 dicyclopentenyloxyethyl acrylate, dicyclopentenyloxyethyl 
methacrylate, phenyloxyethyl acrylate, and plienyloxyethyl 
crylate. 

As the polyf unctional acrylic monomer, there is usually 
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used a compound containing two or more acrylate or methacrylate 
groups in a molecule thereof, or the like* Representatives 
of such compounds include aorylate group containing compounds 
such as polyethylene glycol diacrylate, 1 , 6-hexanediol 
5 diacrylate, neopentyl glycol diacrylate, neopentyl glycol 
hydroxypivalic acid diacrylate, caprolactone-modif ied 
neopentyl glycol hydroxypivalic acid diacrylate, 
trimethylolpropane triacrylate, pentaerythritol 
y;! tetraacylate, dipentaerythritol hexaacrylate, 
nilO caprolactone-modif ied dipentaerythritol hexaacrylate, and 
Q tris [ acryloxyethyl ] isocyanate , 

Cl Examples of vinyl group containing monomers include vinyl 

esters such as vinyl acetate, vinyl propionate, and branched 
j^J fatty vinyl ; aromatic vinyls such as styrene, chlorostyrene, 
;*jfl5 alkylstyrene, and divinylbenaene; and nitrogen-containing 
M vinyls such as N-vinylpyrrolidone and N-vinylcaprolactara. 

Examples of photosetting resins include on© or more 
monomers, one or more oligomers, and mixtures of one or more 
monomers and one or more oligomers . Use of a mixture of one 
20 or more monomers and one or more oligomers is preferable in 
terms of the viscosity, curing property, adhesive property 
and the like of a resulting photosetting resin. 

Examples of photopolymerization initiators contained 
in such photosetting resins include carbonyl compounds , sulfur 
25 compounds, azo compounds , peroxides, and the like, Among them, 
carbonyl compounds are suitable- Examples of such carbonyl 
compounds include ultraviolet-absorbing carbonyl compounds 
such as benzophenone, benzyl, Michler's ketone, 
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2-chlorothioxanthone, 2 , 4-diethylthiojianthone , benzoin 
ethyl ether, diethoxyacetophenone , benzyldimethylketal, 
. 2-hydroxy-2-methylpropiophenone, 
1 -hydroxycyclohexyiphenylketone , 
5 2 , 2-dimethoxy-l , 2-diphenylethane~l-one , 

2 -methyl- 1 - [ 4 - (methylthio } phenyl ] - 2 -morpholinopsropane - 1 - o 
ne r and 

2 , 4 -bis ( trichloromethyl) -6 - ( 4-methoxyphenyl) -1,3, 5-triazi 
ne; and visible light absorbing carbonyl compounds such as 

10 camphorquinone and 3-ketocumarin. 

Two or more photopolymerization initiators may be used 
as the photopolymerization initiators. As the need arises, 
the photosetting resin may contain a photopolyraerization 
initiation aid or photosensitizer such as 

15 N^N-dimethylaminoacetophenone or ethyl p-N,N-di2nethyl 
benzoate , . 

The amount of the photopolymerization initiator used 
in the photosetting resin is usually about 0*5 to 20 parts 
by weight based on 100 parts by weight of the oligomer and/or 
20 monomer having a photosetting property* 

As the photosetting resin, there may be used a 
commercially-available photosetting resin, for 1 example, 
* SUMI FLASH XR-235 or XR-98* {a photosetting resin produced 
by Sumitomo Chemical Co, Ltd, ) , *DAICURE SD1700* (a 
25 phot o^etting resin produced by Dainippon Ink & Chemical , Inc) , 
Examples of thermosetting resins used as "the 
crosslinkable polymers in (B-l) and (C-l) include novolak 
resins, resol resins , urea resins, melamine resins, alkyd 
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resins, imide resins, urethane resins , epoxy resins, modified 
silicone resins suck as a silyl group-terminated polyether 
in which a reactive silyl group is introduced to the terminal 
thereof , and unsaturated polyester resins . Preferable among 
5 them are epoxy resins, modified silicone resins, and mixtures 
of epoxy resins and modified silicone resins. 

As the thermosetting resin, there may be used a 
commercially- available thermosetting resin, for example , 
"ARALDITE RAPID* (an epossy adhesive produced by Ciba Specialty 
:~10 Chemicals Co., Ltd. ) , ~ER-10* (an epoxy adhesive produced by 
y Nippon N.SC), "BOND QtTICK 5" (an epoxy adhesive produced by 
Konishi Co., Ltd.), *EF-330* (an epoxy adhesive produced by 
Cemedine Co., Ltd. ) , "SUPER X" (a modified silicone adhesive 
;^ produced by Cemedine Co. Ltd. ) , 'BOND SAIREX CLEAR" (amodified 
'4115 silicone adhesive produced by Konishi Co., Ltd.), "TAKELAK 
M A-385 + TAKENATE A- 50" (a urethane adhesive produced by Sakeda 

Chemical Industries, Ltd.), or the like. 

As the need arises,, the thermosetting resin may contain 
a curing agent. Specific examples of such curing agents 
20 include hexamethylene±:etramine and the like used for novolak 
resins ; polyamines r acid anhydrides and the like used for epoxy 
resins; isocyanates and the like used for urethane resins; 
acids used for resol resins, alkyd resins and like resins; 
tin compounds, amine compounds and the like used for modified 
25 silicone resins; and peroxides, styrene and the like used for 
unsaturated polyester resins, 

Tiie crosslirtkable polymers used in (B-l) and (C-l) may 
contain solvents such as an organic solvent and water; a 
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thermoplastic resin Having a gas barrier property such as 
polyvinyl alcohol, polyamide, or polyester; a filler, 
anti-oxidation inhibitor , polymerization inhibitor,, adhesion 
imparting agent; a surface regulator such as a surface active 
5 agent j an ultraviolet absorber , antioxidant, antistatic agent , 
and the like, 

(B-l) used in the present invention is the crosslinkable 
polymer containing a foaming agent. Among others, a 
photosetting resin containing a foaming agent is suitable. 

10 As described above, an epoxy resin and/or a modified 

silicone resin are preferable as the thermosetting resin used 
as (B-l), Accordingly, a preferable example of (B-l) is a 
resin composition comprising an epoxy resin or a modified 
silicone resin , or a mixture of the epoxy resin ace the modified 

15 silicone resin, and a foaming agent* This resin, composition 
is novel and is characterized that the composition, per se, 
has a high adhesive property while exhibiting a superior 
easy-release property after heating of the laminate using this 
composition- For this reason, the resin composition can be 

20 used as an adhesive in the laminate of the present invention 
as well as in other laminates. Thus, the present invention 
also provides the resin composition comprising an epoxy resin 
and/or a modified silicone resin, and a foaming agent, as veil 
as an adhesive comprising the resin composition as an active 

25 ingredient , 

As the epoxy resin used in the resin composition , there 
is used, for example, a resin comprising a baise resin having 
an epoxy group , and a curing agent , the resin being in an uncured 
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state when mixed with the foaming agent or in a partially cured 
stat e having a vis cosity to such a degree as to allow application 
.of the resin composition onto the substrate while becoming 
cured after bonding . 
5 Examples of base resins include glycidyl ether epoxy 

resins such as a bisphenol A epoxy resin, bisphenol F epoxy 
resin, phenolic novolak epoxy resin , cxesylic novolak epoxy 
resin, and brominated epoxy resin; alicyclic epoxy resins 
o resulting from epoxidation of double bonds such as butadiene, 
^0.0 pentadiene, vinylcyclohexene , and dicyclopentyl ether; 

polyglycidyl compounds resulting from reaction between 
: 4i polyols , hydroxy X group containing silicon resins or the like 

and epihalohydri-n ; glycidylamine resins such as 
j\ N,N-diglycidylaniline , tetraglycidyldiaminodiphenyimethane, 
;;jl5 and triglycidyl-p-arainophenol? glycidyl ester resins such as 
diglycidylphthalic acid ester, diglycidyltetrahydrophthalic 
acid ester, digJ.ycidylhexahydrophthalic acid ester, and 
diglycidyl-p-oxy benzoate* 

Incidentally, it is possible to use two or more kinds 
20 of base resins as the base resin. Among the above resins, 
glycidyl ether epoxy resins and glycidylamine resins are 
preferable as the base resin > Especially, bisphenol A epoxy 
resin is suitabXe. 

Examples of curing agents contained in epoxy resins 
25 include aliphatic polyamines such as diethyienetriamine , 
triethylenetetramine , tetraethylenepentamine , 
dipropylenediamine , diethylaminopropylamine , piperidine . 
N- aminoethylpiperazine , menthenediamine , and 
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m-xylenediamine; dimethylaminoalkylphenols such as 
2 - ( dimethylaminomethyl ) phenol , 
. bis ( dimethyl amino e thyl ) phenol , ana 

2,4,5- tras ( dimethylaminomethyl ] phenol ; aromatic amines such 
5 as methanephenylenediamine, diaminodiphenylme thane , and 
diaminodiphenylsulf one j acid anhydrides such as trimellitic 
anhydride, ethylene glycol bis{anhydrotrimellitate) , 
glycerol tris (anhydrotrimellitate ) , pyromellitic anhydride, 
maleic anhydride, and tetrahydrophthalic anhydride; 

10 polyaminopolyamidee resulting from reaction between dimer 
acids and polyamines? imidazoles such as 2-tnethylimidazole , 
and 2-ethyl-4-methylimidazole , 2-undecylimidazole; boron 
trif luoride-amine complexes; dlcyandiamides ; aromatic 
diazonium salts; and polysulf ides- 

15 Incidentally, two or more kinds of curing agents may 

be used as the curing agent * Among the foregoing curing agents , 
dimethylamlnoalkylphenols and polyarainopolyamides are 
suitable* 

Methods of mixing the base resin and the curing agent 
20 to prepare the epoxy resin include, for example, a method such 
as to mix the base resin and the curing agent before mixing 
with the foaming agent, a method such as to mix the base resin 
and the foaming agent and, before bonding, mix the curing agent 
with the resulting mixture, a method such as to rrn y the curing 
25 agent and the foaming agent and, before bonding, mix the base 
resin with the resulting mixture, a method such as to mix the 
base resin, curing agent and foaming agent at a time, and like 
methods. The epoxy resin may be mixed with the modified 



silicone resin. 

The modified silicone resin in the present invention 
is, for example, a resin containing a silyl-terminated 
polyether or the like and a curing catalyst such as a tin compound, 
aliphatic polyamine or the like. This resin is in an uncured 
state or a partially cured state having a viscosity to such 
a degree as to allow application of the resin onto the substrate 
when it is mixed with the foaming agent, while , after bonding, 
it forms a siloxane bond by absorbing the water content* 

A process for preparing a silyl-terminated polyether 
is described as a specific example of a method of preparing 
the modified silicone resin. The process includes converting 
the terminal hydroxyl group of polypropylene glycol or the 
like into an alkoxide group such as amethoxy group; thereafter 
turning the resulting product into a hxgh-molecular-weight 
compound "by causing the molecular weight of the resulting 
product to increase by allowing the product to react with a 
polyvalent halogen compound such as methylene chloride; then 
introducing an olefin group to the terminal by allowing the 
resulting product to react with an organic halogen compound 
represented by CH 2 =CKRX (where R represents a lower alkyl group 
and X represents a halogen atom) ; and subjecting the resulting 
product to a hydroxylation reaction through a desalting 
purification process to give a silyl-terminated polyether 
having a molecular weight of about 5,00 0 to 5 00,000 in which 
a reactive silyl group is introduced to the terminal. 

As the polypropylene glycol, there may be used one 
obtained by copolymerization of propylene oxide and a 



(meth) acrylic acid, (meth) acrylic aoid estex* or the lOte, in 
addition to the propylene oxide. 

The modified silicone resin usually contains a 
dehydrating agent such as an organosilane compound or an 
5 orthoformic acid ester, an adhesion imparting agent sncb as 
N-£- (aminoethyl- } Y-^i^opropyltrimethoxysilane or, 
y - aminopropyl t rime thoxy s ilane , 

The resin may further contain a silane coupling agent, 
Jl an anti- sagging agent or the like. 

SpLO As the modified silicone resin, there may be used a 

commercially-available one such as *BOND SAXREX CLEAR" 
^ (produced hy Konishi Co., Ltd.) or " SUPER X" (produced by 
%. z Cemedine Co., Ltd.). 

> y Methods of mixing the silyl- terminated polyet&er and 

^0.5 the curing catalyst to form the modified silicone res;Ln include, 
H for example, a method such as to mix the silyl- texrrn nated 
polyether, dehydrating agent, adhesion imparting agent, 
curing catalyst and the like before mixing with the roaming 
agent , a method such as to mix the silyl- terminated polyether, 
20 dehydrating agent, adhesion imparting agent, foaming agent 
and the like and, before bonding, mix the curing catalyst with 
the resulting mixture, a method such as to mix the curing 
catalyst, the foaming agent and the like and, before bonding, 
mix the silyl- terminated polyether, dehydrating agent, 
26 adhesion Imparting agent and the like with the resulting 
mixture, a method such as to mix all the components for forming 
the modified silicone resin at a time, and liXe methods . 

The modified silicone resin may be mixed with tJhe epoxy 
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resin - 

As described above, the crosslinkable polymer used in 
the present invention may be blended with other resin or the 
like unless the adhesive property and easy-release property 
5 thereof lower. In the case of the epoxy resin and/or modified 
silicone resin, it is also possible to blend other resin unless 
the adhesive property and easy-release property thereof lower > 
Examples of such additional resins include monomers having 
% polymerizable double bonds such as unsaturated polyesters and 
30 prepolymers thereof; lov-molecular-weight liquid elastomers 
to high-molecular-weight elastomers such as polybutadiene , 
;^ maleatedbutadiene, epoxidizedbutadiene ; maleatedbutadiene , 

butadiene- acrylonitrile copolymer and a carboxyl group 
Vs? containing resin thereof , polychloroprene , maleatedbutadiene, 
yl5 butadiene-acrylonitrile copoymer and a carboxyl group 
L-b containing resin thereof, polychloroprene , 

butadiene- styrene copolymer, polyisoprene , butyl rubber, 
£luororubber, and natural rubber ; polyethylene, polypropylene, 
polybutene, poly-4-methylpentene , polystyrene , AS resin, MBS 
20 resin, ABS resin, polyethylene -propylene copolymer, and 
tetraf luoroethylene-heacaf luoropropylene copolymer; 
high-molecular-weight polymers such as polycarbonate, 
polyphenylene ether, polysulf one , polyester, polyimide, and 
polyphenylene sulfide and low-molecular-weight prepolymers 
25 thereof or oligomers; polyurethane, and polyf unctional 
maleimide . 

Likewise, the epoxy resin and/or modified silicone resin 
may be blended with an organic or inorganic filler , dye , pigment P 



thickening agent, anti-f oaming agent, dispersant, 
f lame-retardant , brightener, thixotropy imparting agent, 
adhesion imparting agent , surface regulator such as a sixrface 
active agent, additives such as ultraviolet absorber, 
5 antioxidant and antistatic agent, a solvent such as toluene 
or methanol, or the like. 

The content of the foaming agent in the crosslirLkable 
polymer containing the foaming agent (B-l) used in the laminate 
□ of the present invention or in the resin composition comprising 
g|LO the epoxy resin and/or modified silicone resin and the foaming 
■ n agent is an amount required to ensure sufficient adhesion when 
j\ the laminate or the like is in use and allow the adhesive power 
" of the adhesive layer (B) to lower to such a degree that the 
adhesive layer (B) can be easily released from the substrate 
HL5 (A) when the substrate (A) is irradiated with energy for its 
recovery, Specifically, though the content of the foaming 
agent varies depending on the kind of foaming agent usedL, the 
content of the foaming agent consisting of, for example, 
thermal expansible hollow bodies is usually about 10 to 80 
20 parts by weight, preferably about 30 to 7 0 parts by weight 
based on 100 parts by weight of the epoKy resin and/or modified 
silicone resin. In the case of the foaming agent consisting 
of an organic foaming agent, the content thereof is usually 
about 20 to 100 parts by weight, preferably about 30 to 80 
25 parts by weight: based on 100 parts by weight of the epoxy resin 
and/or modified silicone resin. 

The component (C-l) according to the present invention 
is the crosslinXable polymer not containing any foaming agent . 
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Crosslinkable polymers for use in (B-l) such as photosetting 
resins, thermosetting resins and the like can be used in (C-l ) . 
The cross linkable polymers usable in (C-l) may be same as or 
different from those usable in (B-l), and a mixture of two 
5 or more crosslinkable polymers may be used as the crosslinkable 
polymer of (C-l) . Among such usable crosslinkable polymers, 
thermosetting resins are preferable- Especially, the epoxy 
resins and modified silicone resin as mentioned above are 
□ suitable . 

"|0 Methods of manufacturing the laminate of the present 

% invention include , for example, (1) a method such as to laminate 
J} any desired adherend on the adhesive layer surface of the 
w " adhesive (B) of a laminate comprising (A) and (B) through (C); 

(2) a method such as to laminate (C) , (B) and (A) sequentially 
Hfc5 on any desired adherend; (3) a method such as to form a laminate 
CI comprising (A) and (B) and a laminate comprising (A' ) and (B r ) 
and then laminate these laminates on each other with their 
adhesive layers of (B) and (B ' } facing each otiier through (c) ; 
(4) a method such as to laminate (A) , (B) , (C), (B')and(A r ) 
20 on top of another sequentially; and like methods* 

The "adherend", as used herein, is an object that can 
be bonded to (C), and examples of such adherends include 
substrates like (A), and articles such as car bodies and 
household electrical appliances* Preferably, the foregoing 
25 (B-l) and (C-l) are used as (B) or (B r ) and (C) or (C), 
respectively . 

The resin composition comprising the epoxy resin and/or 
modified silicone resin and the foaming agent has a high 



adhesive power even when laminated on the adherend without: 
using (C) while exhibiting an easy-release property after 
. having been heated, This holds true for the case where two 
adherends are bonded to each other with the resin composition. 
5 As required, the resulting laminate may be subjected 

to a treatment such as clamping or post-curing. 

Processes for laminating an adhesive layer of (B) , (C) 
or the like that can be employed herein include, for example, 
□ bar coating, roll coating, spray coating, blade coating, screen 
til 10 coating, a process using an applicator, a process using a spin 
iX\ coater, and like processes. 

.j\ In the case where (B) is a resin composition containing 

the foaming agent, the thickness of the adhesive layer is 
";:f sufficient to be as large as or larger than the particle size 

15 of the foaming agent contained and is usually about 5 to 400 
Q inw 

Specific examples of method (3) of manufacturing the 
laminate of the present invention include a method comprising: 
spin- coating a photosetting resin containing thermal! 

20 expansible hollow bodies on one side of each of plate -shaped 
substrates (A) and (A 1 ) and subjecting the resin thus coated 
to photosetting, to obtain (A)/(B) and (A')/(B # ); ana 
bar-coating the thermosetting resin (C) on the surface of (B) , 
then laminating (A')/(B') on (A)/{B) through (C), and 

25 thereafter allowing the resulting laminate to stand at room 
temperature, to give <A)/(B)/(C)/(B' )/{A r ) . 

The laminate thus obtained can be used in various articles 
requiring reuse of the substrates of the laminate, for exaasple, 
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household electrical appliances such as a refrigerator, 
washing machine, air conditioner, microwave oven, 
vacuum- cleaner, and TV set:; business machines such as a 
personal computer, printer, copying machine, and telephone; 
vehicle parts such as a bramper and battery c&sei life 
commodities such as furniture and residence structural 
materials; building materials such as sealing materials; 
electronic products such as a liquid crystal panel, 
semiconductor device , printed circuit board, and integrated 
circuit; electronic products such as a bare cell package used 
in battery stocks such as secondary batteries; and like 
articles . 

The substrate of the laminate of the present invention 
can be easily released and recovered from the laminate for 
reuse by irradiating the laminate with energy. 

Methods of recovering the substrate that can be employed 
in the case where, for example, thermal energy is used as the 
energy to be applied to the laminate, include, for example, 
a method such as to place the laminate into an oven, warm water 
bath or the like and heat the laminate to cause the adhesive 
layer to foam thereby recovering the substrate; a method such 
as to apply flame, infrared radiation, steam, ultrasonic wave , 
electromagnetic wave or the like to the laminate to cause the 
adhesive layer to foam thereby recovering the substrate; and 
like methods. 

Specific examples or methods of recovering the substrate 
that can be employed in the case where (B-l) is used as the 
adhesive (B) that becomes capable of release when receiving 
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energy, include a method such as to place the laminate into 
an oven, warm water bath or the like and heat the laminate 
to usually about 80 to SOO'C , preferably about 100 to 200*C 
to cause (B-l) to foam thereby recovering the substrate; a 
method such as to apply flame, infrared radiation, steam, 
ultrasonic wave, electromagnetic wave or the like to tite 
article to cause (B-l) to foam thereby recovering the 
substrate; and like methods. Among these methods, a method 
such as to heat the laminate in an oven preheated to about 
100 to 200^ to cause (B-l) to foam thereby recovering the 
substrate, is suitable - 

The substrate thus recovered is in a state with little 
adhesive layer adhering thereto or with adhesive layer adhering 
thereto to such a degree as to permit easy release thereof 
from the substrate and hence can be reused. 

In the case where the substrate is made from a metal, 
thermoplastic resin or the like, it is possible to melt -molding 
the substrate for reuse. 

Examples 

The present invention will be more specifically described 
by way of examples, which should not be construed to limit 
the invention* The "partis)" and m %~ used in the examples 
are on a weight basis unless otherwise particularly noted - 
<Substrate: A> 

The following test pieces were used as the substrate. 

A-l: aluminum { AL ) plate, 25 mm X 100 mm, thickness = 
1 mm ( "A1050P RB* (mirror -finished) produced by Sumitomo Iiight 
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Metal Industries, Ltd, ) 

A-2; polycarbonate (PC) plate, 25 mm X 100 mm, thickness 
. » 2 mm ("TAKIRON 1600* produced by Teijin Ltd.) 
<Adhesive that becomes capable of release when receiving energy 
5 or reference for comparison therewith; B> 

The following crosslinkable polymers were used as the 
cross linkable polymer containing a foaming agent. 

B-l: comprising 100 parts by weight of an acrylate-type 
photosetting resin * SUMXPLASH XR-98" (produced by Sumitomo 
HO Chemical Co * , Ltd. ) and 50 parts by weight of thermal expansible 
1 bodies m MI CROSPHERE F - 3 OD {hereinafter referred to as ^300*)" 
(produced by Matsumoto Yushi-Seiyaku Co*, Ltd*) 

B-2; comprising 100 parts by weight of an epoxy-type 
thermosetting resin "ER-10" {produced by Nippon N.SC) and 50 
15 parts by weight of *F30D" . 

B-3: [urethane- type adhesive + foaming agent ] comprising 
a urethane -type two component adhesive consisting of *TAK£LAK 
A385* and * TAKEN ATE A- 50' (trade names; produced by Takeda 
Chemical Industries, Ltd, ) used in an amount of 50 parts by 
20 weight each, and 50 parts by weight of "F30D* . 

B-4: acrylate-type photosetting resin 1, SXJMIFLASHXR-98* 
(produced by Sumitomo Chemical Co-, Ltd-) (not blended with 
any foaming agent, and same as C-3). 

B-5: [epoxy resin + foaming agent] prepared by mixing 
25 an epoxy resin (two component type) "ER-IO" {trade name; 
produced by Nippon N,SCs hereinafter referred to as "ER10") 
used in a total amount of 100 parts (50 parts of one component 
and 5 0 parts of the other component) and an organic foaming 



- 28 - 



agent "CELLMAIK S* (trade name; produced by Saix3cyo Chemical 
Co., Ltd*} used in an amount of 50 parts together, 

B-6s [modified silicone resin + foaming agent] prepared 
by mixing 100 parts of a modified silicone resin {one component 
5 type) *BOND SAIREX CLEAR* (trade name? produced by Konishi 
Co., Ltd.; hereinafter referred to as "SAIREX") and 50 parts 
of *F-30D* together. 

<Adhesive that does not become capable of release even when 
receiving energy: C> 
10 C-I: epoxy-type thermosetting resin "ARALDITE RAPID" 

(produced by Ciba Specialty Chemicals Co., Lta.) 

C-2: epoxy-type thermosetting resin "ER-10* (produced 
by Nippon S*NC) . 

C-3: acrylate-type photosetting resin "SUMIFLASHXR^SS* 
15 (produced by Sumitomo Chemical Co., Ltd.) 

C-4; acrylate-type photosetting resin "SUMIPLASH 
XR-235" (produced by Sumitomo Chemical Co., Ltd.} 

C-5; modified silicone resin (one component type) 
"SAIREX*. 

20 C-6i urethane resin (two component type) m UR£THANE" 

<Adhesion test> 

An end portion of a test piece was brought into contact 
with an end portion of another test piece with a contact area 
of 25 mm X 20 mm (= 500 mm 2 ) in Examples 1 to 6 and Comparative 

25 Examples 1 to 9 or with a contact area of 25 mm X 25 mm ( = 
625 mm 2 ) in Examples 7 and 8 and Comparative Examples 10 to 
14, and tHe adhesive power was measured by a tensile test 
according to JIS K 6850. 
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Example 1 

AL plate (A-l) was used as the substrate to be recycled, 
and adhesive (B-l) that becomes capable of release when 
5 receiving energy was laminated on one side of the AL plate 
to a thickness of 300 Mra by bar coating and was cured by UV 
irradiation at a radiant exposure of 400 mJ/cm 2 . In turn, (C-4) 
was laminated on one side of PC plate (A-2) used as a substrate 
□ not required to recycle to a thickness of 70 Wmby spin coating, 
gjp.0 and the surfaces of the resulting adhesive layers of (B-l) 
and (C-4) were bonded to each other, followed by curing by 
rj UV irradiation at a radiant exposure of 400 mJ/cm*, thus 
completing a laminate. 

The adhesive power of the laminate thus obtained was 
^15 not less than 1 N/mm*. 

A laminate manufactured in the same manner as above was 
heated in an oven at 150*C for five minutes « When this laminate 
was removed from the oven, it was found that ( A-l ) was released 
from the laminate with little adhesive adhering thereto and 
20 hence in a state ready for recycling, while the substrate (A-2) 
not required to recycle was attached with the adhesive layers 
of (B-l) and (C-4) in a solidified state and hence could not 
be released from the laminate easily - 

25 Example 2 

Adhesive (JB-1) was laminated on one side of AL plate 

substrate (A-l) to a thickness of 20 Urn by spin coating and 
cured by UV irradiation at a radiant exposure of 400 mJ/cm 2 , 



- 30 - 



to give a laminate comprising (A-l) and (B-l). In a similax 
manner, a laminate comprising PC plate substrate (A- 2) and 
adhesive (B-l) was obtained. Subsequently, the surfaces of 
the adhesives of the two laminates thus obtained were bonded. 
5 to each other through 300 Am-thick adhesive (C-l), ana tie 
two laminates were fixed with clips and then allowed to stand 
at 23*C , 50%RH for 24 hours in a clipped state, thus completing 
a laminate. 

The adhesive power of each laminate thus obtained was 

10 not less than 1 N/mm 2 - 

A laminate manufactured in the same manner as above was 

; heated in an oven at 150t for five minutes . When this laminate 
was removed from the oven, it was found that (A-l) was released 
from the laminate with little adhesive adhering thereto and 

15 hence in a state ready for recycling. Though the adhesive 

I layers of (B-l), (C-l) and (B-l) in a solidified state were 
left on (A-2), the adhesive layers could be easily released 
from (A- 2) and, hence, (A- 2) was in a state ready for recycling - 

20 Comparative Examples 1 to 3 

Comparative Examples 1 to 3 were carried cut according 
to Examples 1 and 2 except that adhesive (B-4) not containing 
any foaming agent was used instead of adhesive (B-l), to obtain 
respective laminates. In Table 1, there are summarized tlie 

25 results of Comparative Examples 1 to 3 including the 

constitution of each laminate (type of substrate and type and 
thickness of adhesive), the adhesive power of each laminate, 
and the state of each substrate after each laminate had received 
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energy (heating: 150 C C X 5 man)* 

The "state of substrate* shown in Table 1 indicates the 

following states* 

O : a state in which the substrate can be easily released 
5 with little adhesive layer adhering thereto; and 

X s a state in which the substrate cannot be released 
from the laminate or in which though the substrate can be 
released from the laminate at a tensile strength of 1 N/mm a 
or more, the adhesive adheres to the substrate and cannot be 
SO easily released from the substrate - 
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Example 3 

15 (B-1) was laminated on one side of (A-l) to a thickness 

of about 300 Am by bar coating and was cured by UV irradiation 
at a radiant exposure o£ 400 mJ/citi 2 * Subsequently, the surface 
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of (B-l) was bonded to (A-2) through about 7 0 /zm~thick (C-1), 
and the resulting laminate was fixed with clips and then allowed 
to stand at 23*0, 50%RH for 24 hours in a clipped state, to 
give a laminate in which (A-i ) / (B- 1 ) / (c-1 ) / ( A-2 ) were 
laminated in this order. An adhesion test of the laminate 
thus obtained proved that release did not occur at a tensile 
strength of 1.6 N/nmt 2 and at last the adhesive layer of (B~l) 
was released at a tensile strength of 4.5 N/nm 2 . 

A laminate manufactured in the same manner as above was 
heated in an oven at ISQ^C for five minutes . When this laminate 
was removed from the oven, it was found that (B-l) foamed to 
cause (A-l) to be released and that the recovered (A-l) had 
little adhesive adhering thereto and hence was in a state ready 
for reuse. The adhesive layers of (B-l) and (C-1) adhered 
to (A-2) not required to reuse and, hence, (A-2) could not 
be released easily. 

Example 4 

(B-2) was laminated on one side of (A-l) to a thickness 
of about 70 jum by bar coating and was cured by allowing tbe 
resulting laminate to stand at 23^, 50%RH for 24 hours. 
Subsequently, the surface of (B-2) was bonded to (A-2) through 
about 70 Mm- thick (C-1) , and the resulting laminate was fixed 
with clips and then allowed to stand at 23*0 , 50%RH for 24 
hours in a clipped state, to give a laminate in which 
( A-l ) / (B-2 ) / (C-1) / (A-2) were laminated in this order* 

An adhesion test of the laminate thus obtained proved 
that release did not occur at a tensile strength of 0 . 5 N/mrr 1 



and at last the adhesive layerof (B-2) was released at a tensile 
strength of 4.7 N/mm 2 . 

A laminate manufactured in the same manner as above was 
heated, in an oven at 150*0 forfxve minutes , when this laminate 
5 was removed from the oven, it was found that (B-2) foamed to 
cause (A-l) to be released ajxd that recovered (A~l) had little 
adhesive adhering thereto and hence was in a state ready for 
reuse. The adhesive layers of (B-2) and(C-l) adhered to (A- 2) 

f «i not required to reuse and, hence, (A- 2) could not be released 

; =JJ10 easily. 

If Example 5 

; " (B-i) was laminated on one side of (A-l) to a thickness 

y o£ about 300 Am by spin coating and was cured by UV irradiation 
M 15 at a radiant exposure of 400 mJ/cm 2 , to give a laminate of 
(A-1)/(B-1). In turn, a laminate of (A-2)/(B-l) was formed 
in the same manner as above except that (A-l) was replaced 
With (A- 2) • Subsequently, -the (A-1)/(B-1) and the (A-2)/(B-l) 
were bonded to each other through about 70 Mm- thick (C-2) 
20 with their (B-l) surfaces facing each other, and the resulting 
laminate was fixed with clips and then allowed to stand at 
23*C, 50%RH for 24 hours In a clipped state, to give a laminate 
in which (A-l)/(B-l)/(C-2)/(B-l)/(A-2) were laminated in this 
order * 

25 An adhesion test of the laminate thus obtained proved 

that the adhesive layer of (B-l) on the (A-l) side was released 
at a tensile strength of 1.6 N/mm 2 . 

A laminate manufactured in the same manner as above was 
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heated in an oven at 150*0 for five minutes. When this laminate 
was removed from the oven, it was found that both the (B-l) 
layers foamed to cause (A-l) and (A-2) to be released and tha-t: 
recovered (A-l) had little adhesive adhering thereto. Though 
5 the adhesive layers of (B-l) and (C-2) adhered to (A-2) , these 
adhesive layers were released from (A-2) in the middle of the 
removal from the oven. 

(A-l) and (A-2) were both in a state ready for reuse. 

10 Example 6 

(B-l) was laminated on one side of (A-l) to a thickness 
of about 30 0 M m by spin coating and was cured by UV irradiation 
a± a radiant exposure of 400 mJ/cm 2 , to give a laminate of 
(A-1)/(B-1). In turn, a laminate of (A-2)/(B-l) was formed 

15 in the same manner as above except that (A^-l) was replaced 
with (A-2) - Subsequently, the (A-l) /(B-l) and the (A-2) /(B-l) 
were bonded to each other through about 70 Mm- thick (C-l) 
with their (B-l) surfaces facing each other, and the resulting 
laminate in which (A-l)/(B-l)/(C-l)/(B-l)/(A-2) were 

20 laminated in tuis order was fixed with clips and then allowed 
to stand at 23*C , 50%RH for 24 hours in a clipped state, to 
give a laminate. 

An adhesion test of the laminate thus obtained proved 
that the adhesive layer of (B-l) on the (A-2) side was released 

25 at a tensile strength of 0.7 N/mm 2 . 

A laminate manufactured in the same manner as above w^s 
heated in an oven at ISO'C for five minutes * When this laminate 
was removed from the oven, it was found that both the (B-l) 
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layers foamed to cause (A-l) and (A-2) to be released and that 
recovered (A-2) had little adhesive adhering thereto. Though 
the adhesive layers of (B-l) and (C-l) adhered to (A-l), these 
adhesive layers were released from (A-l) in the middle of the 
5 removal from the oven, 

(A-l) and (A-2) were both in a state ready for reuse. 

Comparative Example 4 

A laminate in which (A-l)/(c-3) /(C-l)/(A-2) were 

10 laminated in this order was obtained in the same manner as 
in Example 1 except that (B-l) laminated to a thickness of 
about 300 lira by bar coating in Example 3 was replaced with 
(C-3) laminated to a thickness of about 20 #m by spin coating. 
An adhesion test of the laminate thus obtained proved 

15 that the adhesive layer of (C-3) was released at a tensile 
strength of 1-6 N/mm 2 . 

A laminate manufactured in the same manner as above was 
heated in an oven at 150*C for five minutes . When this laminate 
was removed from the oven, ±t was found that the appearance 

20 of the laminate remained tbe same as before the heating, with 
(A-l) and (A-2) not released from the laminate. An adhesion 
test of the laminate thus heated proved that the adhesive layer 
of (C-3) was released at a tensile strength of 1.6 N/mm 2 , 

25 Comparative Example 5 

A laminate in which (A- l)/(C-2)/(A~2) were laminated 
in this order was obtained in the same manner as in Example 
4 except that (B-2) of Example 4 was not laminated. 
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An adhesion test of the laminate thus obtained proved 
that the adhesive layer of (C-2) was released at a tensile 
strength of 0-5 N/mm 2 . 

A laminate manufactured in the same manner as above was 
5 heated in an oven at 150*0 for five minutes. When this laminate 
was removed from the oven, it was found that the appearance 
of the laminate remained the same as before the heating, with 
(A-l) and (A-2) not released from the laminate. An adhesion 
test of the laminate thus heated proved that the adhesive layer 
#0 of (C-2) was released at a tensile strength of 0-5 N/mra 2 . 

Q Comparative Example 6 

U (C-3) was laminated on one side of (A-l) to a thickness 

p of about 20 Mm by spin coating and was cured by UV irradiation 
at a radiant exposure of 4 00 mJ/cm 2 , to give a laminate of 
(A-l)/(c-3). In turn, a laminate of (A-2)/(C-3) was formed 
in the same manner as above except that (A-l) was replaced, 
with (A-2) ♦ Subsequently, the (A-l)/(C-3) and the (A-2)/(C-3) 
were bonded to each other through about 70 #m~ thick (B-2) 
20 with their (C-3) surfaces facing each other, then fixed with 
clips and allowed to stand at 23^3, 50SRH for 24 hours in a 
clipped state, to give a laminate in which 

(A-l)/{C-3)/{B-2)/(C-3)/(A-2) were laminated in this order. 
An adhesion test of the laminate thus obtained proved 
25 that the adhesive layers of (C-3) were released at a tensile 
strength of 1.6 N/mm 2 . 

A laminate manufactured in the same manner as above was 
heated in an oven at 150*C for five minutes . When this laminate 
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was removed from the oven, it was £cmnd that though the adhesive 
layer of (B-2) was released, X3xb adhesive layers of (C-3) 
adhered to the surfaces of (A-l) and (A-2) could not be released 
easily, 

5 

Comparative Example 7 

(A-l) and (A-2) were bonded to each other through about 
70 Um- thick (C-l) , then fixed with clips , and allowed to stand 
at 23^ , 50%RH for 2 4 hours in a clipped state, to give a laminate 

10 in which { A-l ) / (C-l ) / ( A-2 ) were laminated in this order. 

An adhesion test of the laminate thus obtained proved 
that the adhesive layer of (C-l) was released at a tensile 
strength of 1.6 N/mm a . 

A laminate manufactured in the same manner as above was 

15 heated in an oven at ISO'C for f ±^e minutes , Wben this laminate 
was removed from the oven, it: was found that the appearance 
of the laminate remained the same as before the heating, with 
(A-l) and (A-2) not released from the laminate. An adhesion 
test of the laminate thus heated proved that the adhesive layer 

20 of (C-l) was released at a tensile strength of 1.6 N/mm 2 , 

Comparative Example 8 

(C-3) was laminated on one side of (A-l) to a thiclcness 
of about 300 /iraby spin coating and was cured by UV irradiation 
25 at a radiant exposure of 400 mJ/cm 2 , to give a laminate of 
(A-l)/(C-3). In turn, a laminate of (A-2)/(C-3) was formed 
in the same manner as above except that (A-l) was replaced 
with (A-2), Subsequently, tiie two laminates were bonded to 
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e^cnother through 70 ^m-thick (c-1) with thair (C^3) surfaces 
facing each other, then fixed with clips, and allowed to stand 
at23*C, 50%RHf or 24 hours in a clipped state, to give a laminate 
in which (A-l)/(C-3)/(C-l)/(C-3)/(A-2) were laminated in this , 
order . 

An adhesion test of the laminate thus obtained proved 
that the adhesive layer of (C-3) on the (A-2) side was released 
at a tensile strength of 0-2 N/mm 2 . (c-3) thus released was 
observed to have an uncured portion. 

Comparative Example 9 

(B-3) was applied onto one side of (A-l) to a thickness 
of about 200 /im by bar coating and then immediately bonded 
to (A-2) , and the resulting laminate was fixed with clips and 
allowed to stand at 23*0, 50%RH for seven days in a clipped 
state, to give a laminate in which ( A- 1 } / ( B-3 ) / (A-2 ) were 
laminated in this order. 

An adhesion test of the laminate thus obtained proved 
that (B-3) was released at a tensile strength of 1.2 N/mm 2 . 

A laminate manufactured in the same manner as above was 
heated in an oven at 150*0 for five minutes . When this laminate 
was removed from the oven, it was found that the appearance 
of the laminate remained the same as before the heating, with 
each substrate not released from the laminate* An adhesion 
test of the laminate thus heated proved that though (B-3) was 
released at a tensile strength of 0.2 N/mm 2 , the adhesive layer 
of (B-3 ) remained on (A-l) and (A-2) andwas difficult to release 
-therefrom * 
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Example 7 

(B-5) was applied onto one side of AL plate (A-l) to 
a thickness of about 200 Mm by bar coating and then immediately 
5 bonded to another AL plate (A-2), and the resulting laminate 
was allowed to age and cure at room temperature for seven days 
in a pressure-contact state, to give a laminate in which 
( A- 1) / (B-5) / (A-2 ) were laminated in this order . ( Hereinafter f 
the substrates to be bonded will be referred to as 'substrate 
fO 1* and "substrate 2*.) 

The laminate thus obtained was tested for adhesion 
] M (hereinafter referred to as "adhesive power prior to heating* ) 
Jt and the adhesion test proved that the adhesive layer was 
« released at a tensile strength of 1.2 N/mm 2 * 
J|5 A laminate manufactured in the same manner as above was 

heated in an oven at 160*0 for five minutes ■ When this laminate 
HI was removed from the oven, it was found that (B-5) foamed to 
cause (A-2) to be released and that recovered (A-l) had little 
adhesive adhering thereto and hence was in a state ready for 
20 reuse - 

Example 8 and Comparative Examples 10 to 14 

Laminates were manuf actured according to Example 7 using 
the substrates and adiiesives of the types* shown in Table 2. 
25 The results of measurement of Example 8 and Comparative 

Examples 10 to 14 as well as of Example 7 as to their adhesive 
powers prior to heating, peel strength of substrate after 
heating (hereinafter referred to as "peel strength") and the 
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presence or absence of adhesive adhering to each substrate 
after heating (hereinafter referred to as "the presence or 
absence of adhering adhesive) are shown in Table 2. 



Table-2 
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12 1 13 
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A-2 


A-2 1 A-2 


Adhesive type 


B-S 


B-6 


C-2 
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C-6 | B-3 


Substrate 2 


A-l 


A-2 


A-l 


A-2 


A-2 1 


AdJiesive power prior to heating 
(N/Tnm 2 ) 


1.2 


2.3 


2.8 


2.6 


3.3 j 1.4 


Heating condition 1} 


(a) 


(b) 


(a) 


(b) 


<b) { (b) 


Peel strength (N/mm 2 ) 


0 


0 


4.8 


2.1 


2.6 i 1.4 


Presence or absence of adhering 
adbesive 21 


O 


O 


X 


X 


X ] X 



1) (a): allowed to stand in an oven heated to 160*0 for five 
minutes - 



(b)t allowed to stand in an oven heated to 150^ for five 
minutes * 

2) The case where any adhesive did not adhere to a substrate 
after the measurement of peeling strength is represented by 
O, while the case where an adhesive adhered to a stxbstrate 
is represented by X . 

The laminate of the present invention has a higli sjdliesive 
property when in use, while, after having been irradiated with 
energy, it exhibits a superior easy-release property sncli that 
the substrate used therein can be released from the laminate 
with little adhesive layer adhering thereto or witli aflhesiVB 
layer, if adhering thereto, in a state capable of easy release 
from the substrate. 

Also, an adhesive containing the resin composition 
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comprising an epoxy resin and/or modified silicone resin and 
a foaming agent as an active ingredient has a high adhesive 
property unless it is heated, while, after having been heated, 
it exhibits an easy-release property such as to allow the 
5 substrate to whicb it adheres to be released with little 
adhesive layer adhering thereto or with adhesive layer, if 
adhering thereto, in a state capable of easy release from the 
substrate . 

The laminate of the present invention and a laminate 
W comprising the resin composition of the present invention and 
™ a substrate can be used in fields calling for reuse of their 
=,y substrates such as articles for vehicles , household electrical 
appliances, office supplies , living commodities, building 
■XI materials or electronic products. Further, recovered. 
^5 substrates can be recycled (reused) , 
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CLAIMS 

1* A laminate comprising i (A): a substrate, (B): an 
adhesive that becomes capable of release when receiving energy , 
and (C): an adhesive that does not become capable of release 
even when receiving energy, which are laminated sequentially. 

2 . The laminate according to claim 1 r wherein the 
substrate (A) is at least one selected f rom ametaJL, an inorganic 
substance, plastic, synthetic fiber, natural fiber, chemical 
fiber, wood, paper, and hide. 

3. The laminate according to claim 1 or 2, wherein the 
adhesive (B) is an adhesive of which adhesive power lowers 
when receiving energy. 

4. The laminate according to claim 1 or 2 , wherein the 
adhesive (B) is an adhesive containing a foaming agent that 
foams when receiving energy. 

5 . The laminate according to claim 4 , wherein the adhesive 
(B) comprises the foaming agent and at least one selected from 
a room temperature curing resin, a hot-melt resin, a 
thermosetting resin and a photosetting resin. 

6. The laminate according to claim 1 or 4 , wherein the 
adhesive (B) that becomes capable of release when receiving 
energy and the adhesive (C) that does not become capable of 
release even when receiving energy are (B-l) s a crosslinkable 
polymer containing a foaming agent , and (C-l); a crosslinkable 
polymer , respectively . 

7. The laminate according to claim 6, wherein the 
crosslinkable polymer is a thermosetting resin and/or a 
photosetting resin. 



8, The laminate according to any one of claims 4 to 7, 
wherein the foaming agent is at least one selected from a thermal 
expansible hollow body, an inorganic foaming agent, and an 
organic foaming agent . 

9, The laminate according to any one of claims 1 to 8, 
further comprising (B' } i an adhesive that becomes capable of 
release when receiving energy, (B* ) being same as or different 
from the adhesive (B) , and (A T ) : a substrate same as or different 
from the substrate (A), which are sequentially laminated on 
an adhesive layer surface of the adhesive (C) - 

10. The laminate according to claim 9, wherein t (B) and/or 
{ B 1 ) are photosetting resins of a crosslinkable polymer; and 
{C} and/or (C) are thermosetting resins of a crosslinkable 
polymer * 

11. The laminate according to claim 9 or 10 , wherein 
the adhesive (C) is an adhesive that is permeable to energy 
to such a degree as to allow release of the adhesives (B) and 

12 - A resin composition comprising an epoxy resin and/or 
a modified silicone resin, and a foaming agent, 

13 , The resin composition according to claim 12 , wherein 
the foaming agent is at least one selected from a thermal 
expansible hollow "body, an inorganic foaming agent, and an 
organic foaming agent . 

14 . An adhesive comprising a resin composition according 
to claim 12 or 13 as an active ingredient. 

15 . A laminate comprising an adhesive according to claim 
14, and an adherend. 



16. An article comprising a laminate accor din g to any 
one of claims 1 to 11 and 15. 

17. A substrate recycling method comprising allowing 
a laminate according to any one of claims 1 to 11 and 15 to 
receive energy, releasing a substrate, and then recycling the 
same • 
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ABSTRACT 

There are provided; an easy-release laminate having a 
high adhesive property when in use while allowing easy release 
of a substrate thereof when irradiated with energy, the 
5 laminate comprising (A): a substrate, (B); an adhesive that 
becomes capable of release when receiving energy, and (C)-. 
an adhesive that does not become capable of release even when 
receiving energy, which, are laminated sequentially ; and a resin 
composition comprising an epoxy resin and/or a modified 
$p silicone resin, and a foaming agent. 



- 46 - 



)1*09JI8B(# 191)41$ SfcB S f£ 

Jpfeqa, STEWART, KOIASCH &. BIRCH, LLP 

''O Pn Ray 747- Falls Church Vireinia 22040-0747 1 ,-, 



R : 9 7 4 P. 02/05 



P.O. Box 747 ■ Falls Church, Viiginia 22040-0747 
Telephone: (703) 205-8000 • Facsimile: (703) 205-BGSO 



ATTORNEY DOCKET NO. 
2185-0557P 



COMBINED DECLARATION AND POWER OF ATTORNEY 

COMPLETE THE 

%*tr*# FOR PATENT AND DESIGN APPLICATIONS 



FC^yLOWING: 



Insert Title; 



Fill in Appropriate 

JiTiitvrmafion — 
For Use ' 

Without 

Specification 
Attached: 



As a below named inventor, I hereby declare that; my residence, post office address and citizenship are as stated n*xt to my name; that 
I verily believe that I am the original, first and sole inventor (if only one inventor ia named below) or an original, first and joint inventor 
(if plural inventors are named below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 

EASILY DELAMINATABLE LAMINATE AND RESIN COMPOSITION FOR USE _ _ 
THEREIN 

the specification of which 'is attached hereto. If not attached hereto, 
the specification was filed on — July 20/ 2QQ1 



United Btaies Application Number 
and amended on 



09/689,791 



the specification was filed on November 21^ 2000. 
International Application Number 
amended under PCX Article 1 9 on _ 



POT/JPQO/08195 



(if applicable); and/or 

as PCT 

- ; and was 

„ (if applicable) 



7 Insert Priority 

- Information; ^ 

Inappropriate) 



I hereby state thai I have reviewed and understand the contents of the above identified specification, including the claims, as amended 
by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal Regulations, 
§1.56. 

I do not know and do not believe the same was ever known or used in the United States of America before my or our invention 
[hereof, or patented or described in any printed publication in any country before my or cur invention thereof or more thai; one year 
prior to this application, that the same was not in public use dt on sale in the United States of America more than one year prior to this 
application, that the invention has not been patented or made the subject of an inventor's certificate issued before the date of this 
application to any country foreign to the United States of America qn an application filed by me or my legal representatives or aligns 
more than twelve months months for designs) prior to this application, and that no application for patent or inventor's certificate 
on this invention has been filed in any country foreign to the United State* of America prior to this application by m= or my legal 
representatives or assigns, except as follows. 

I hereby claim foreign priority benefits under Title 35, United States Code, §1 19 (a)-(d) of any foreign application^) for patent or 
inventor's certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a 
filing date before thar of the application on which priority is claimed: 

Prior Foreign Application(s) 



Priority Claimed 



11-331122 


Jaioan 


November' 22,199 9 


(Number) 


(Country) 


(Month I Day / Year Filed) 


(Number) 


(Country) 


(Month / Day / Year Filed) 


(Number) 


(Country) 


(Month /Day /Year filed) 


(Number) 


(Country) 


(Month / Day / Year Filed) 



a 

Yes 

□ 

Yes 

□ 

Yes 

□ 

Yes 



n 

No 

□ 

No 

□ 

No 

□ 

No 



1 hereby claim fre benefit under Title 35, United State? Code, % 1 1 9(c) of any United States provisional application® listed below T 

Insert Provisional „ „ 

Applications): " (Application Number) " (Filing Date) 

(if any) 

"~~ ~~ (Application Number) (FUingDate) 

All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More than 12 Months (6 Months for Designs) Prior to 

the Filing Date of This Application: 

Country Application Number Date of Filing (Month / Day / Year) 

Insert Requested 

Information: — ^— __— — _ « " 
(if appropriate) . ^ 

I hereby claim the benefit under Title 35, United States Cede, §120 of any United States and/or PCT apphcation(s) listed below and, 
insofar as the subject matter of each of the claims of thU application is not disclosed in the prior United States and/or PCT application 
in the manner provided by me first paragraph of Title 35, United States Code, §112, 1 acknowledge the duty to disclose information 
which is material to patentability as defined in Tide 37, Code of Federal Regulations, § 1 -So" which became available between the filing 
date of the prior application and the national or PCT mtemational filing daw of this application: 

Insert Prior U.S. 

Application(s): (Application Number) (Filing Daw) — (Status — patented, pending, abandoned) 

(if any) 



Pog^l of 2 



(Application Number) 



(Filing Date) 



(Status — patented, pending, abandoned) 



'O1*O9|18HGH)1SIM10 S K 



R : 97 4 



P. 03/05 



I hereby appoint tiTeToI towing attorneys to prosecute this application anoVoPTn international appneanun utiieu uu 
application and to transact all business in the Patent and Trademark Office connected therewith and in connection with the resulting 
patent based on instructions received from the entity who first sent the application papers to the attorneys identified below, unless 
the inventor(s) or assignee provides said attorneys with a written notice to the contrary: 



Raymond C. Stewart (Reg, N o. 21,066) 

Joseph A. Kolasch (Reg. No. 22,463) 

Bernard L. Sweeney (Reg, Np r2^448J 

Charles Goreustein (Reg. No. 29.271) 

Leonard R, Svensson (Reg. Mo. 30.330) * 

Andrew D- Meikle (Reg. No. 3186ft 

Joe McKinney Muncy (Reg. No. 

Donald J- Daley (Reg. No-JlUS!. 



Terrell C. Birch 
Jamas M. Slaitcry 
Michael K Mutter 
Gerald M. Murphy, Jr. 
Terry L. Clark 
Marc S. Werner 
John A. Castellano 
John W. Bailey 



(Reg. No, 19,382) 
(Reg. Nor28|38jg. 
(Reg. No. 29,680) 
(Reg. No . 28,977)„ 
{Reg. No;jZrH4) 
(Reg. 



Send Correspondence to: 

BIRCH, STEWART, KOLASCH & BIRCH, LLP or Customer No. 2292 

P.O. Box 747 * Falls Church, Virginia 22040-0747 ~~ ' 

Telephone: (703) 205-8000 * Facsimile: (703) 205^8050 



PLEASE NOTE: 
YOUMTJST 
COMPLETE 
THE 

FOLLOWING: 

Full Name of FifSi (ir 

Sole irt-WWr 
Insert Name of 

Ifl*fl Quia This 
ftocunwoc is SigtK4 

Insert Residence ^ 
Insert ItolOffce 



fall Name of Second 
Iiraotor. if arty: 



Full MSA* g.f TTiird 
fnvmtar. if any 

S« above 



Fdl Nimt cf Fourth 

*» above 



FulU&meofFiflh 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 



GIVEN NAME FAMILY NAME: 



iNVENTOR'S^GNATURE 



Residence (City, State fir Country) 
Ibaraki-shi, Osaka 567-0826, JAPAN Q/-^X 



CITIZENSHIP 

Japanese 



DATE* 



2 



POSTOFFICE ADDRESS (CompleteStraet Address including City, State & Country} 

2-29-7-B2G5, Ooike, Ibaraki-shi, Osaka 567-0326, JAPAItf 



GIVEN NAME 



FAMILYNAME 



INVENTOR'S SIGNATURE 



Residence ICicy. State &Cguntry) 

Tijkuba-shi, Ibaraki 305-0045, JAPANf-rp^o 



DATE* 



CmZENSHIP 

Japanese 



POSTOFFICE ADDHESSlGofflplsteStre^^ 

2-24-28, Umezono, Tukuba-shi, Ibaraki 305-0045, JAPAN 



GIVEN NAME 



FAMILYIMAME 



INVESTOR'S SIGNATURE 



Residence (City, State StCountry] 



DATE* 



OTEENSHIP 



POST OFFICE ADDRESS (Complete Street Address including Clty,State & Country) 



GIVEN NAME 



FAMILYNAME 



INVBTORS SIGNATURE 



Residence {City, State&Country) 



DATE* 



CITIZENSHIP 



POST OFFICE ADDRESS (Complete Street Address including City State & Country) 



GIVEN NAME 



FAMILY NAJV1E 



INVENIORSSIGNATURE 



Residence fCiry, State & Country) 



rcSTOF!C£ADMESS{Comrjlete^ 



DATC* 



CmZENSHIF 



DATE Of SIGNATURE 



